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As both the Director of the National Maritime Intelligence-
Integration Office (NMIO) and the National Intelligence Manager
for the Maritime Domain (NIM-Maritime), | am pleased to pres-
ent Volume 12 of NMIO's Technical Bulletin. This is the second
volume published during my tenure at NMIO, and offers me the
perfect opportunity to highlight the wonderful work being done
J by some of our brightest minds
in academia.

NMIO’s science and technol-
ogy (S&T) strategic guidance
from the Director of National
Intelligence is to engage aca-
demia, think tanks, the private
sector, and foreign govern-
ments to help the maritime com-
munity to better understand the
implications of emerging tech-
nologies. This edition of our
Technical Bulletin is an oppor-
tunity to share with the global
maritime community recent
Science Technology Engineering Math (STEM) research initia-
tives across a vast array of focus areas, all related to enhanc-
ing maritime domain awareness.

Our future leaders, professors, and university researchers are
best positioned to pursue the next great technological advance-
ments that address some of our greatest maritime challenges.
The NMIO Technical Bulletin is one of our key vehicles to pro-
mote enhanced maritime domain awareness and information
sharing, and so we are pleased to present Volume 12, our
special academic edition, with articles from universities around
the world.

Improved productivity resulting from technology innovation has
been a major driver of economic growth, changing the way
we live in astonishing ways. Innovative technology is allowing
us to have myriad tools to improve our collective situational
awareness for enhanced detection, interdiction, surveillance,
enforcement, and mitigation of the threats and challenges we
face in the maritime domain. STEM education has a wide-
range of disciplines and is often regarded as an awesome play-
ground to have fun, be creative, share ideas and work together
to tackle some of the most challenging issues of present and
future. STEM skills are more critical to the workforce than ever
imagined, and significant strides have been made towards
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making student and professor educational experience more
robust, utilizing computers and emerging technology while
understanding the human factors and ergonomics for safe and
effective use of these advancements. Research and devel-
opment opportunities undertaken at universities worldwide
have broad applicability to a range of maritime endeavors. In
a technology-driven economy, the future of STEM education
will help guide research and policy, allowing students to solve
challenges, which in turn allows them to engage with industry
and governments in preparation for future career opportunities.

NMIO continues to advance information sharing requirements
across the Global Maritime Community of Interest (GMCOI).
Your valued contributions positively affect the safety of the mar-
itime domain. As we continue to innovate, we must remember
to communicate, coordinate, and collaborate broadly across
the GMCOI, in order to be successful in maintaining safe and
secure use of the maritime domain for all.

| would like to thank those authors who invested their valuable
time between teaching and studies to contribute to this edition
of our Technical Bulletin. The articles contained herein capital-
ize on our relationships with all levels of academia partners.
| encourage other stakeholders to become more involved in
this community publication, by submitting articles to help us
broaden the topics and regions covered in this product.

Please enjoy the tremendous articles in this 12th volume of the
NMIO Technical Bulletin on a variety of STEM topics related
to the emerging technological advancements used in the
maritime domain, policy and information sharing perspective. |
look forward to continuing to work collaboratively with the com-
munity of interest to address challenges and opportunities of
common concern!
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